Abstract Secondary HIV prevention, or ''positive prevention,'' is concerned with reducing HIV transmission risk behavior and optimizing the health and quality of life of people living with HIV/AIDS (PLWHA). The association between mental health and HIV transmission risk (i.e., sexual risk and poor medication adherence) is well established, although most of this evidence is observational. Further, a number of efficacious mental health treatments are available for PLWHA yet few positive prevention interventions integrate mental health treatment. We propose that mental health treatment, including behavioral and pharmacologic interventions, can lead to reductions in HIV transmission risk behavior and should be a core component of secondary HIV prevention. We present a conceptual model and recommendations to guide future research on the effect of mental health treatment on HIV transmission risk behavior among PLWHA.
Introduction
In the United States, there are over 1 million people living with HIV/AIDS (PLWHA) [1] , and approximately 56,000 new HIV infections annually [2] . While the overall incidence rate has stabilized in the past few years, new infections remain concentrated among African-Americans and men who have sex with men [2] . Globally, approximately 33 million people are living with HIV and 2.7 million are infected each year, with the majority of new infections in Sub-Saharan Africa [1] . Improved HIV treatments and access to care have dramatically increased survival and improved quality of life, and many PLWHA can now lead productive lives [3, 4] . This shift in prognosis makes it imperative to address psychosocial issues and long term risk reduction throughout the lifespan, which underscores the importance of secondary HIV prevention.
Secondary HIV prevention, or ''positive prevention,'' is concerned with reducing transmission risk behavior among PLWHA and optimizing their health and quality of life. While the majority of PLWHA respond to their HIV diagnosis by adopting lower risk sexual behaviors [5, 6] , a substantial proportion continue to engage in high risk sexual behaviors [5, [7] [8] [9] that put others in the community at risk for HIV infection [10, 11] . In addition to sexual risk behaviors, it is increasingly recognized that poor adherence to antiretroviral therapy (ART), and to HIV clinical care and treatment more generally, is associated with higher risk of HIV transmission due to failure to suppress HIV viral levels to undetectable levels [12] [13] [14] [15] . Poor adherence is also associated with poorer clinical outcomes for PLWHA [16] [17] [18] and has high societal costs (e.g., tertiary treatment, lost productivity) [19, 20] . Adherence to care and treatment remains a challenge for many HIV infected patients [9, 21, 22] and deserves attention in secondary HIV prevention efforts.
As the HIV/AIDS epidemic continues to evolve, identifying effective secondary HIV prevention interventions is a critical priority for stemming the spread of the virus and improving the long-term quality of life for PLWHA. Metaanalytic reviews have found that secondary HIV prevention interventions are successful in reducing sexual transmission risk behavior, with the most effective interventions including both motivational and prevention skill-building components [23, 24] . However, the field of research on secondary HIV prevention interventions is relatively new, and more sophisticated models and rigorous evaluations are needed to help identify the most effective means to reduce transmission risk behaviors. Fisher and Smith identified future directions for research in this area, including the need for integrated intervention models that include moderating variables such as mental health and substance abuse [25] .
The importance of mental health considerations in secondary HIV prevention was advanced by Grossman and Gordon, who acknowledged the absence of empirical data on intervention models that integrate HIV risk reduction and mental health treatment [26] . In this paper, we build on that argument and propose a conceptual model to guide research on the effect of mental health treatment on transmission risk behavior among PLWHA, including both sexual risk behavior and adherence to HIV care and treatment. While not a systematic review, we present accumulating evidence that suggests mental health treatment, primarily cognitive behavioral and pharmacological interventions, improves mental health in PLWHA, and that better mental health is associated with less transmission risk behavior. We conclude by offering scientific questions and methodological recommendations for future mental health research aimed at reducing HIV transmission risk behavior. We hope that this will provide direction for research aimed at understanding how mental health treatment provides added, and potentially essential, value to secondary HIV prevention.
Conceptual Model
We propose that mental health treatment can lead to substantial reductions in HIV transmission risk behavior among PLWHA and should be a core component of secondary HIV prevention. The conceptual model linking mental health treatment and HIV transmission is shown in Fig. 1 . For the purpose of this paper, we broadly define mental health as psychiatric disorders, psychiatric symptoms, psychological distress, and maladaptive coping, and mental health treatment as any intervention (including but not limited to behavioral, psychosocial or pharmacological) that intends to improve mental health. As we will illustrate, interventions to improve mental health may reduce HIV transmission risk behavior, with improvements in mental health symptoms, reductions in substance use, reductions in stress, and increased use of effective coping skills serving as potential mediators. However, specific mental health variables may be differentially associated with outcomes related to sexual risk behavior and adherence to HIV care and treatment.
Prevalence of Psychiatric Disorders is High in PLWHA
Persons living with HIV/AIDS have disproportionately high rates of psychiatric disorders, with mood and anxiety disorders being the most common. In a nationally
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Reduced viral load representative US sample of individuals receiving care for HIV infection, 48% screened positive for one or more psychiatric disorders in the past year (36% major depression, 27% dysthymia, 16% generalized anxiety, and 11% panic)-rates far higher than those in the general US population [7] . In a meta-analysis, HIV-infected adults were twice as likely to have major depressive disorder compared to HIV-negative adults [27] . Other clinic based studies have found similarly high rates of both lifetime and current mood and anxiety disorders and symptoms among PLWHA [28] [29] [30] [31] [32] . Although the rates of posttraumatic stress and bipolar disorders among PLWHA have not been systematically assessed in large cohort studies, evidence suggests that rates of these disorders are also elevated relative to the general population [32] [33] [34] [35] [36] [37] [38] .
Mental Health is Associated with Transmission Risk Behavior
The HIV research field has traditionally considered sexual risk behaviors and adherence to antiretroviral medication and HIV care separately. However, because both behaviors contribute to the spread of HIV infection and share common correlates, integration of the two has recently been advocated [39] . In particular, people with psychiatric disorders, including depression and substance use, are more likely to engage in unprotected sexual intercourse, despite knowing their HIV status [40] [41] [42] [43] , and are more likely to have poor adherence to antiretroviral therapy [44, 45] and difficulties attending regular clinic appointments [18, 46, 47] , which can result in an inability to suppress viral load and therefore a greater likelihood of transmitting the virus to others [12] [13] [14] [15] . A failure to address these behaviors together may result in a missed opportunity for effective secondary HIV prevention. Many studies have found that depression symptoms are associated with greater sexual risk behaviors among PLWHA [40] [41] [42] [43] and those at risk for HIV infection [48] [49] [50] . Anxiety disorders, including social anxiety and posttraumatic stress, are also associated with increased sexual risk behaviors [51] [52] [53] [54] . While two meta-analytic reviews of the literature found no relationship between negative affect (measured as depression or anxiety symptoms) and sexual risk behavior [55, 56] , the range of effect sizes across studies was -.41 to .55. A relatively even distribution was displayed with a third of studies showing little effect, a third showing significant negative effects, and a third showing significant positive effects, suggesting important mediators and moderators may have been overlooked. Further, many of these studies used cross-sectional designs and global measures of affect, which may underestimate the influence of mental health because affect itself fluctuates. Additionally, global measures do not accurately identify clinically significant mental health problems and thus may not capture the relationship between psychiatric disorders and sexual risk [57] . Evidence exists to support a potential U-shaped relationship between sexual risk behavior and depression, with increased sexual risk behavior associated with moderate but not severe depression [58] [59] [60] .
Poor adherence to ART has also been consistently associated with depression [44, 45] , as well as posttraumatic stress disorder (PTSD) and other anxiety disorders [33, 61, 62] . This is consistent with findings that mental health influences medication adherence in other chronic medical conditions [63, 64] . Recent systematic reviews of both quantitative and qualitative research among PLWHA highlight the importance of depression, psychological distress, and other mental health concerns in influencing adherence [65, 66] . Mental health disorders also appear to reduce the likelihood of receiving antiretroviral therapy (ART) [67] [68] [69] [70] , and are associated with more intermittent care and missed appointments [18, 46, 47] .
Efficacy of Mental Health Treatment Among PLWHA
A substantial literature exists to demonstrate that mental health symptoms and disorders in PLWHA respond to both cognitive behavioral [71] [72] [73] and pharmacological intervention [74] . Based on the available meta-analytic reviews of randomized controlled trial data, the effects of behavioral health interventions and antidepressant medications on a variety of psychological symptoms among PLWHA are well supported.
Behavioral Health Interventions
Behavioral health interventions, often referred to as mental health interventions, are defined here as the mental health interventions most commonly conducted with PLWHA, including cognitive behavioral therapy, behavioral therapy, supportive psychotherapy, and coping and stress management interventions. Three meta-analytic reviews provide evidence that behavioral health interventions improve mental health outcomes among PLWHA. The first examined randomized controlled trials that assessed the efficacy of group psychotherapy for treating depression among PLWHA [72] . The intervention approaches consisted of cognitive behavioral therapy (five trials), coping effectiveness training (one trial), and supportive psychotherapy (two trials). Utilizing data from a total of 665 participants from eight studies, a significant decrease in depressive symptoms (d = 0.38, CI: 0.23-0.53) was found for group psychotherapy overall and for cognitive behaviorally based interventions specifically (d = 0.37, CI: 0.18-0.56).
The second review focused on the impact of cognitive behavioral interventions on symptoms of depression, anxiety, anger, and stress [73] . All of the trials included in the analysis assessed the efficacy of interventions that highlighted cognitive appraisal or restructuring techniques, and most included coping and stress management skills training, using a small group format for intervention delivery. Drawing on data from a combined 1,246 participants in 15 trials, aggregate effect sizes provided evidence of significant improvements on all four mental health outcomes:
Lastly, a meta-analysis of the effects of stress management interventions on psychosocial outcomes among PLWHA utilized a broader approach and examined intervention trials that included one or more of the following components: coping and interpersonal skills training, relaxation exercises, HIV/AIDS education, social support, and physical exercise planning and practice [71] . Aggregating across data for 3,077 participants from 35 studies, the broad array of stress-management interventions included in the analysis were found to significantly improve anxiety (d = 0.31, CI: 0.14-0. The weight of the evidence from these three reviews suggests that a variety of behavioral health interventions, delivered in both small group and individual formats for varying numbers of sessions (range of 3-15), significantly improve mental health symptoms-especially those associated with depression and anxiety-among PLWHA. The reviews highlight several common factors that are likely to affect psychiatric distress, most notably cognitive restructuring and reappraisal, and the development of coping and stress management skills. However, the reviews also identify several limitations of the collective literature on mental health treatment for PLWHA including a focus on mainly white male participants; insufficient follow-up time; an absence of secondary outcomes (e.g., sexual behavior, substance use and medication adherence); and failure to include an attention-matched treatment control condition.
Pharmacological Interventions
Standard pharmacological interventions are also efficacious in treating depression in PLWHA. A meta-analysis of double-blinded randomized placebo-controlled trials of antidepressant-based depression treatment in PLWHA estimated a pooled effect size of 0.57 (95% CI: 0.28-0.85) [74] . The seven contributing studies, with a combined 494 participants, tested both tricyclic and selective serotonin reuptake inhibitors and followed participants for 6-16 weeks. As with the behavioral health intervention trials, nearly all focused on white men; further research with women and minorities and longer follow-up times were noted in the review as significant needs.
In sum, behavioral health and pharmacologic interventions are effective in treating mental health symptoms among PLWHA, with small to moderate effect sizes [75] . Locating them in the context of a broader research base, the effect sizes are somewhat lower than those found for behavioral health (d C 0.60) [76, 77] , and higher than those found for standard pharmacological treatments (d = 0.20-0.39) for depression in general clinical samples [78, 79] . Moreover, the empirical support for the efficacy of a range of different cognitive, behavioral, and interpersonal supportive interventions in PLWHA echoes that for the treatment of depression and anxiety in general clinical samples [80, 81] . However, it is important to note that comparisons of effect sizes for studies among PLWHA and general clinical samples are imperfect at best, because trials with PLWHA generally have targeted reductions in mental health symptoms, often experienced in the context of multiple other stressors or diagnoses, whereas general clinical population trials have typically targeted successful remission of mental health disorders in individuals with more normative life experiences and without comorbid psychiatric diagnoses.
Support for Mental Health Treatment as Positive Prevention
Given the association between poor mental health and higher HIV transmission risk behavior, and the efficacy of standard mental health treatments for PLWHA, it is plausible that effective mental health interventions, even if not intended as positive prevention, may have the secondary effect of reducing HIV transmission risk behaviors. Indeed, a body of evidence is beginning to emerge in support of our hypothesis for both sexual risk behaviors [82] [83] [84] [85] [86] [87] and adherence to antiretroviral therapy [88, 89] . These interventions have many similar characteristics in that they are multi-session psychotherapeutic interventions built on cognitive behavioral therapy (CBT) techniques focused on the development of skills such as cognitive restructuring and reappraisal, coping and stress management. Although the purported causal mechanisms of change have not been explored, we hypothesize that such behavioral health interventions are effective at reducing HIV transmission risk behavior because of improvements in mental health. Specifically, mental health treatments that decrease mental health symptoms and substance use and/or improve stress AIDS Behav (2010) 14:252-262 255 management and coping skills may in turn lead to a reduction in sexual risk behavior and improvements in HIV treatment adherence (Fig. 1) . In the following sections, we describe mental health intervention trials that examined HIV transmission risk behavior as an outcome to support our proposed model of positive prevention. To date, few pharmacological interventions have reported on risk behavior outcomes.
Mental Health Interventions that Impact Sexual Risk Behavior
The first mental health intervention studies that examined sexual HIV transmission risk behavior were actually conducted early in the HIV epidemic. Prior to the existence of ART, stress management interventions were proposed to improve immune functioning and increase longevity among PLWHA [90] [91] [92] . One such study examined the impact of eight weekly sessions of stress management training (consisting of relaxation training, stress management skill-building, and behavioral contracting for health habit change) on immune function and sexual risk behavior among 64 HIV-infected gay men randomly assigned to either a treatment condition or a waitlist control [83] . At the post intervention assessment, no difference in immune function was detected, but participants in the treatment condition reported significantly fewer sexual partners than control participants. Similarly, eight sessions of either a CBT group intervention (consisting of stressor appraisal, cognitive restructuring, behavioral practice and contracting) or a social support group intervention were compared to a waitlist control [85] . Study participants were 68 HIVinfected men experiencing significant depressive symptoms. No clear pattern of differential change was evident for sexual behavior, as all groups showed reductions in frequency of unprotected intercourse at 3-month follow-up. However, support group participants exhibited a trend toward reductions in unprotected receptive anal intercourse, and participants in the CBT group showed significantly greater reductions in substance use. Despite limitations, including small sample sizes and limited follow up periods, these studies provided early support that mental health interventions might reduce sexual HIV transmission risk behavior. Yet, despite the suggestion that ''the ability of this kind of treatment to reduce multiple partner sex and unsafe sex should be explored further'' (p. 886) [83] , very little research was subsequently conducted in this area in the past 20 years. Much later in the epidemic, and following the availability of antiretroviral therapy, mental health interventions focusing on PLWHA who had experienced childhood sexual abuse (CSA) were developed [87, 93] . CSA has emerged as a key risk factor for HIV infection [94, 95] and PLWHA with histories of CSA engage in more HIV risk behaviors than those without such histories [96, 97] , leading to greater likelihood of HIV transmission to others [98] . Thus, intervention models targeting PLWHA with CSA histories have specifically focused on sexual risk reduction as a treatment goal.
To date, three such intervention trials have been described in the literature. First, the Enhanced Sexual Health Intervention (ESHI) combined CBT approaches (e.g., problem-solving strategies, communication skills, relaxation training, cognitive restructuring) with gender and culturally specific concepts (e.g., collectivism, interconnectedness) for reducing both HIV risk and traumatic stress [87] . There were 147 women randomly assigned to either the 11 session group intervention (plus weekly phone calls) or a waitlist control condition (one information session plus the weekly telephone calls). Results indicated that, after adjusting for covariates in a post-only comparison, women receiving the intervention were more likely to report sexual risk reduction than women in the control condition. Shortcomings of the trial included the lack of an attention matched control condition, use of a dichotomous outcome measure for sexual risk reduction, and outcome assessment at post-intervention only. This intervention was later adapted for African American and Latino men who have sex with men [84] . A total of 137 men were randomized into the six session Sexual Health Intervention for Men (S-HIM) or an attention-matched health promotion intervention condition that focused on health behaviors other than sexual health. All participants reported reductions in sexual risk behavior and number of partners, with S-HIM participants reporting significant reductions in sexual risk behavior immediately post intervention. However, both groups reported reductions in sexual risk behavior and depression at the six-month follow-up period, with no differences shown between conditions. A third study strengthens the evidence that targeted mental health interventions reduce sexual risk behavior [82] . This intervention (Living in the Face of Trauma; LIFT) included HIV positive men and women with histories of CSA and consisted of 15 group sessions that were grounded in CBT related to traumatic stress, and specifically, stress and coping theory [99, 100] . The primary focus was to develop adaptive skills for coping with a history of sexual trauma and the stress of HIV infection, with risk and health protective behaviors addressed in the context of sexual abuse and related sequelae, rather than skills training specific to HIV risk reduction [82, 93, 101] . Participants were 117 men and 130 women randomly assigned to the LIFT intervention or to an attention matched treatment control (interpersonal support group therapy). Participants who received the LIFT intervention achieved significantly greater reductions in traumatic stress immediately following the intervention [101] . Over the one-year followup period, participants in the LIFT intervention condition had a significantly greater reduction in frequency of unprotected sexual intercourse with all partners, and specifically with HIV-negative and serostatus unknown partners [82] , as well as significantly greater decreases in frequency of alcohol use, any hazardous alcohol use, and any cocaine use [102] .
Finally, the Healthy Living Project was a positive prevention intervention trial targeting high risk PLWHA but not specifically targeting people with a mental health disorder or trauma history, thus providing potential generalizability to a broader high risk PLWHA community [86] . The individual-level 15-session intervention delivered over 15 months combined three separate modules, including a behavioral health module focused on coping skills, a module on sexual risk behavior prevention, and a module on adherence to ART. A total of 936 HIV-infected men (79%) and women recruited in four US cities were randomly assigned to the intervention condition or a waitlist no treatment control condition and followed for 25 months (10 month follow-up post intervention completion). All participants had engaged in unprotected anal or vaginal intercourse with an HIV negative or serostatus unknown partner or an HIV positive non-primary partner within 3 months prior to enrollment. Although the intervention had no observed effects on mental health outcomes [103] , there was a significant difference in linear trajectories representing the mean number of transmission risk acts between the intervention and control groups across the 25 month follow up period [86] . However, there was not a significant difference at the 25 month assessment point (10 month follow-up). Thus, the effect of the multi-component intervention was evident 5 months post intervention completion, but not maintained at 10 months. The methodological design does not permit conclusions regarding the essential intervention components needed to effect sexual risk behavior change, including whether the coping skills module was necessary but not sufficient to reduce transmission risk behavior. Further, participants in the intervention demonstrated significant reductions in alcohol and other substances across the 25 month follow-up compared with participants in the control condition, and these findings were stronger for women than for men [104] . However, it is not yet known for Healthy Living or LIFT, whether a reduction in substance use was an important mechanism of action for reduction in sexual risk behavior.
Mental Health Interventions that Impact Adherence
Few mental health interventions for PLWHA have measured the impact on adherence to antiretroviral therapy, and none to our knowledge has reported adherence to care more generally (e.g., appointment adherence) as an outcome. We identified three cognitive behavioral intervention trials, two described above. Women who attended eight or more of the 11 Enhanced Sexual Health Intervention group sessions self-reported greater adherence to medication post intervention than those whose attendance was less frequent [87] . The Healthy Living Project showed improvements in self-reported adherence during the intervention period, but these impacts were not maintained across the follow up period [89] . More recently, Safren and colleagues evaluated an intervention that consisted of 10-12 individual sessions of cognitive behavioral therapy for depression specific to chronic illness with an additional focus on adherence to ART, compared to a one-session adherence intervention [88] . The adherence outcome was measured using electronic pill bottle caps. At post assessment, participants in the intervention group had significantly better adherence than those in the control group. Improvements in adherence were maintained at 6-and 12-month follow-ups, and control participants who crossed over to the intervention group also experienced improvements in adherence.
Finally, there is some observational evidence that being prescribed-and adhering to-antidepressant medication is accompanied by improvements in adherence to antiretroviral medications [105] [106] [107] [108] [109] . Whether this impact is a result of reductions in depression or represents a selection effect (e.g., more adherent individuals being prescribed antidepressants) is unclear.
Directions for Future Research
In sum, evidence supports the efficacy of mental health treatment, both behavioral and pharmacological, in reducing psychiatric symptoms and psychological distress among PLWHA. In addition, secondary HIV prevention or positive prevention interventions, focused primarily on skills training to change behavior, have demonstrated efficacy for reducing sexual risk behavior. Surprisingly, few positive prevention intervention trials have been conducted that either combine behavior change skills training and mental health interventions or examine the potential effect of mental health treatment on transmission risk behavior, including sexual risk behavior or adherence to HIV care and treatment. However, as reviewed above, accumulating evidence suggests that mental health treatment may also reduce transmission risk behavior. At a minimum, addressing mental health may provide added value to positive prevention approaches. As we suggest, mental health treatment likely provides another effective approach to reducing HIV transmission. More than 25 years into the HIV/AIDS epidemic, we recommend that mental health treatment that addresses HIV transmission AIDS Behav (2010) 14:252-262 257 risk behavior become a research priority for HIV prevention. As shown in Fig. 1 , our model proposes that mental health treatment for PLWHA leads to reductions in HIV transmission risk behavior by addressing the underlying mental health issues and psychosocial context in which sexual risk behavior and poor treatment adherence occurs.
Scientific Research Questions
To best evaluate the effect of mental health treatment on HIV transmission risk behavior, we offer a number of recommendations related to research questions and study methodology. Given the limited number of intervention trials that have examined mental health and its impact on HIV transmission risk behavior, more studies need to be conducted to explore the potential effect of mental health treatment on transmission risk outcomes. This includes expanding beyond cognitive behavioral interventions tailored to HIV/AIDS to different types of mental health intervention, including psychiatric medication. An important conceptual issue is whether mental health interventions must be tailored specifically to HIV-related issues (e.g., HIV-related stigma and shame, long term effects of traumatic experiences) or whether more standard mental health treatment (e.g., antidepressant medication, interpersonal therapy for depression) can produce transmission risk behavior change. Related to this, research should consider whether a multi-component intervention that incorporates HIV prevention skills training with mental health treatment provides greater benefit than a mental health intervention that contextualizes HIV but does not directly incorporate HIV risk reduction skills. Further, research should evaluate if sequential components of varying content have more or less of an impact than a treatment with integrated components. These conceptual questions regarding intervention content would foster innovative experimental interventions to be tested in future trials that include multiple treatment designs.
Study Design Recommendations to Evaluate the Effects of Mental Health Interventions as Positive Prevention
Comparison Groups
An important issue to consider regarding mental health treatment research is an appropriate comparison or control condition for such intervention trials. First, given that the current state of the science in both mental health and positive prevention interventions for PLWHA provides us with a number of efficacious interventions, we recommend that experimental interventions be compared to available treatments. At minimum, comparison conditions should be attention matched, with no treatment or waitlist control conditions acceptable only as a third condition when comparing two other intervention conditions. Second, in order to ascertain the potential added value of mental health treatment in HIV prevention, the optimal comparison condition for a mental health intervention trial may likely be a proven positive prevention intervention. Thus, an optimal (albeit costly) study design might be a fourcondition study comparing: (1) an integrated treatment that addresses mental health, coping, adherence and risk reduction; (2) a mental health and/or coping intervention; (3) a behavioral skills risk reduction intervention; and (4) a waitlist control.
Inclusion Criteria and Primary Outcomes
Other methodological issues for consideration include the appropriate selection of inclusion criteria and primary outcomes for such trials. Inclusion criteria for mental health treatment trials addressing HIV transmission risk may require a specified level of psychological distress or psychiatric disorder, sexual risk behavior or nonadherence, or a combination of these criteria. It is reasonable to prioritize psychological distress as a primary inclusion criterion since mental health would be the primary focus of the intervention. However, if the study goal is to identify the mediating effect of mental health on transmission risk behavior, elevated risk behavior is also an important inclusion criterion. Future research should also examine whether mental health approaches to HIV prevention are appropriate only for those with psychiatric diagnoses, severe psychological distress, or a mental health history associated with risk behavior, or whether mental health interventions benefit the broader population of PLWHA. In contrast, exclusion criteria regarding substance abuse or dependence and personality disorders, often utilized in psychotherapy research, are likely inappropriate for mental health intervention trials among PLWHA given the high prevalence of multiple psychiatric diagnoses in this population [110] (i.e., such exclusion criteria would severely limit the generalizability of such research).
Maintenance of Effects and Generalizability
Based on recommendations from previous meta-analyses and guidance for ''best evidence,'' research designs must include a follow-up period post intervention completion of sufficient length (at minimum 6 months, preferably 12 months or more) so as to ascertain sustainability of intervention effects. If, in fact, the effects of mental health treatment are not maintained, future research can examine the relative merits of intervention length and the utility of booster sessions, and potentially generate innovative approaches to preventing relapse. Lastly, studies must be conducted that include participants representative of the current demography of PLWHA, including women, racial and ethnic minorities, MSM of color, heterosexual men, and those living in low resource settings.
Mediational and Component Analysis
To increase understanding of how mental health treatments ''work,'' there is also a need to design and implement research trials that will allow for an analysis of intervention components. Mechanisms of action, such as cognitive reappraisal or affect regulation, should be examined to understand how mental health interventions impact the pathways of behavior change with regard to HIV transmission risk behavior. Such causal mechanisms may differ for sexual risk reduction and adherence to care and treatment. For example, reductions in substance use and improvement in coping skills may lead to reductions in sexual risk behavior (e.g., unprotected intercourse, particularly with HIV-negative partners), while adherence to ART and HIV care and treatment may be primarily influenced by improvements in depressive symptomatology. Designs with multiple treatment conditions, like the fourcondition factorial design described above, are needed to compare and potentially dismantle intervention approaches and related study outcomes. For example, component analysis provides an opportunity to determine if mental health treatment is as effective as or possibly more effective than HIV prevention and/or adherence skills training for PLWHA, or if it is only efficacious when tailored to the context of HIV risk transmission. Equally important are: (a) the use of sufficient sample size to adequately examine mechanisms of change, (b) the selection of theoretically based assessments to measure potential mediating and moderating variables, (c) application of statistical methods and multilevel modeling that accounts for nested effects of group level influence, and (d) sufficient follow up to examine change over time. Further, to assess the impact of mental health treatment on transmission risk behavior, study design and measure selection must also account for the impact of psychiatric medication on sexual functioning and the potential association between adherence to psychiatric medication and ART adherence.
Translation of Research to Practice
As with any prevention intervention with public health significance, mental health treatments to reduce transmission risk behavior should be evaluated in trial methodologies that enhance the translation of research into practice. While a number of design issues are to be considered, especially pressing areas that exist with regard to the dissemination and implementation of mental health treatment are the level of training needed for intervention delivery, the availability of mental health professionals, and the most appropriate setting for implementation. Thus, a key question is: Can HIV prevention specialists, when given appropriate training and supervision, deliver such mental health interventions, or are trained and licensed mental health professionals required? This is especially important in resource poor settings, where mental health providers are extremely limited or nonexistent [111] . Finally, related to these concerns, addressing social and cultural context is essential in all HIV prevention interventions, but may be especially complex when such interventions address mental health.
Conclusion
Mental health treatment, whether behavioral or pharmacological in nature, effectively improves the mental health of PLWHA. Poor mental health is associated with HIV transmission risk behaviors, and a developing literature suggests that mental health treatment may reduce sexual risk behavior and improve adherence to HIV care and treatment, leading to a reduction in HIV transmission. A priority for future research in positive prevention is to examine the impact of mental health treatment on HIV transmission risk behavior by conducting studies with methodologically rigorous designs that test whether improvements in mental health serve as a mediator of intervention effects and permit an understanding of the causal mechanisms within multi-component, integrated approaches to secondary HIV prevention.
